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(54) DISK POSITIONING SYSTEM FOR MANUFACTURING PATTERNED MEDIA 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a device and a 
method for positioning a disk on an imprinting plane. 
SOLUTION: In one embodiment the device has a die 
including an air bearing mandrel having a tapered nose 
engaging with an inner diameter of a disk, a circular 
imprinting plane having a center line being concentric 
with the air bearing mandrel, and an air bearing gap 
positioning the disk. An inner diameter of the disk is 
guided by shifting the upper part of the die toward the 
lower part of the die in the direction of axis and the 
center line of the lower part is matched with that of the 
upper part 
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v^o Zo-f&t, ^S2 0 0l±> ^#±> ^»OT*fl*J:0'^*rtlS»tv> KU;wS: 

Sr«1--5>o ^S-fey h 2 0 5> 2 1 0* l # J &fcift*-C**l&£'fc«U 
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&*jn*u ¥fflis->^fA4ftaL"c, 205, 21 o ^iwiiiii^m^^^jifie-r& «r 

[0 0 2 8] 

i^Brffim-c^^o g§3 o o 14, >foZiifc*T4 r nx?) <d& 

Wft*&w&fr*kKm$.*m'$L-rz>±.&w.z 3 0 tr^M3 3 5 k*%tz 0 TM3 

3 5f4, h£SJ3 3 0 KtfnfrvXmU&T-^ttS 4 2 *&§&;5<K.fieS 
Stlfc, ^ KWW3 4 0 £;fri-&o 0 5. 3 1 0*5 

XtftiyJ* 3 1 5, 3 2 0 t4, -k&S 3 3 OScttfT&MS 3 5££5e£^& 0 
[0 0 2 9] 

^Wl^ttvy h* WW3 4 OOr-^ft/ -X3 4 2 14, 3 8 0?)rt|l3 8 2 

Kii£&&$*tTv^ 0 0 7 A, 7 B CPQ LT&TK X *) f£*ffl*fEi!&1-£ 
i^C, ^>^'JVfr/^E3 6 0, 3 6 211, JifPfflSfl** J: CfTfflJfflS^ 3 3 0, 3 3 
5 0±**a#JtL"C, &V>£Ht3 5 0, 3 5 1 , 3 5 2 , 3 5 3 *|l*t4 £ 

±^MtT^S 3 3 0, 3 3 5 IIS fc> &Hifrjt3*l>fci£v>SBB3 5 0, 3 5 1 , 3 
5 2, 3 5 3 tflfrfriiJiL*:. 4 >X'J Vf^/13 6 0 , 3 6 2 *t*47.2 3 8 0 1: 
#Ltttf*<0fcffiffl3JiS3frft (fllxJf, ?£#4£f4$vfc) iJHEE3tft 
^□3 7 0, 3 7 2 , 3 7 4, 3 7 6 *#T2> 0 - -^*$8Ki3<ATJ4, Sf-3 0 0 11 

^-e4ooiuj±M#aiP^^r-r^^, 4o*i@j^ s*:HnF@*»aiP 

SiH-e^o T£§!3 3 5fl52S^tttSttv> KU;i/3 4 6<D+'fciR3 9 0#, ±£S 
tT^i 3 3 0, 3 3 5±tEH3*LfcW >r<f >^ffi3 6 0, 3 6 2 iftffi^fc 

*S*LTV»*. T£S!3 3 5 14"? > K Wl/3 4 0 ^fft^tRl^lb^^rtg^-r ^> ^ ^ ^ >^ 3 

ZM/Mt?2>k%K, ^*S»tli-C0lR#MBl*j|t»LTV»4 0 
[0 0 3 0] 

®.<m*i>t:h-rt:#>K. y 4 >7*«j >r-f y>rmz 6 o, 3 6 2tt£*a*w-c«ft5 3*t4 

t&ti&KJ y-?V yyWZ 6 0, 3 6 2 Sr**H-r*^K* f **o [S7 At4, £ 

M7 2 0 , 7 2 2 0±£M£rjLLTfcHtf.lhLfc£l*7 3 0, 7 3 2 ZMfcLtiJ Vt 
U >r-f >^BB7 1 0 , 7 1 2 <0-**$»©*BfiBI8«:jj*?- o 9 

*?#fi^fr^&£#l4^L-Cv>£v> 0 >7y >r -f 7 10,71 
2(4, mm («*.», V— 9*4 fcttn^'fj-tf) , f*A/*f#tf> 4fcl»Mt7-*iB«fcJ: 
oT, ^17 2 0, 7 2 2 C»Jt-riifc36«Tg4o 'fV^'J^f^ >^®7 1 0, 7 1 
2*ii7 2 0, 7 2 2 H-Wf^>itic J:oT, -f V^'J >r4 V^Ig+fc, ^7 
3 0, 7 3 2 *aiBTaaE#WJI*L*Hrit-f*ii:**"C**o H 7 BI4, M7 2 0, 7 
2 2<D.tZ®ffl%)k-f2>'( yfV >fr/7S7 10, 7 1 2<^5ll©^j6^1oBfffil2l* 
5jcTo ZV^mMM^te^Xli, 4 7 4 2£$fflL"C, ^17 2 0, 7 2 

2iW^'JVf^7l7 10, 7 1 2*&jLLTV>*o &S£I»7 3 (K 7 3 2 £ 

>f-<(>y\B7 10,71 2*jeffi1tt»cfii3*1-*£f:* , -C**o -fttMRt LT% x?^ h 
[0 0 3 1 ] 

^ses-cfctuf, r/^'jvr^ >^®np^t-cm ) boT^?n^^f4, mm® 
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[0 0 3 2 ] 

nvm 3 *&w&z>t, mW3 o o *m^xr-< 3 8 0 *M^fc*LT-< >yj 

>T 4 >^T&#£<7)--*jfeMKJ3^T, f^^ 3 8 0l±, T^M3 3 5(7)^ia$ 
ttv> KWV3 4 0_tfc (Wx.lf, fip oT) Efi$ft&<> K 

f^X^ 3 8 0 ^ T£§»3 5 2^^^'J>f^7l3 6 2 <D±U 
1 0 0 OfrOgM' >iHc<|£SS-£&o ±&M3 3 0£T£M3 3 5©±CfflUt, T4 
^^ 3 8 0 11, 7*4 3 8 0<7)I*lS3 8 2 ^#^ttv> KWV3 4 0<7>r-A# 
V-Xg|5^3 4 2 i^LfctfcB-C, M@S?tL* 0 ±£S3 3 0 kT&M 3 3 5t!> j K 
C2> £, f^^38 0<7>fH^l3 9 6 12:, ±£g t T^S^L^l 3 9 0, 3 9 2CIE 
m^=b-fr?*lSo ^l^-e, yfV>T4 y?mz 6 0, 3 6 2<7)TK&&£R£3 5 0, 
3 5 2 1c, JSJE*# (#B;Ltf, «*Sfctt*#) i%»?Ht, -f v/VVr^TlB*) 
Bttfcf'f **0#'J v-*)RK:j«PL#»t*o *#tt, tmft&W&U 3 7 0 , 3 7 2 , 
3 7 4, 3 7 6 *^rLTtt»Sil*. tii%-r2>Zk<D?%&mfck LTfi, ^frfcRSett 
S*iftv>#, gff*'^ (££) > ffiM, «J:tfDow Therm SfcliMa 
r 1 o t h e r m N ffiU) ft ifOf!M^Kl«E#*** So -f >tM >*03I*£7 

tffcBU f^^ 3 8 0©^ >y; VtM ^SftfcMSr^-fSo t.^ t-r 
Vf-f^^iB^iJtiiiKioT, W >7M vyWfibT* £#StUg,< 

[0 0 3 3 ] 

3fc*fi*-e*ilrr* k , ^*t##BKft&£i:##v> 0 li, JSStUft, 

Hi ? tt, 3fc«^<D»J|| * £ ttlfc** r ? y Sr*=ff L fcflkn^* $ *l* £ t K ft £ 0 

yy+z>\mitz\±&feK, f^^if*, WMfcttW* s**R*f4 «>#s 

^>/<OlPifiHi£»LTEil-j-4it Kiofff*)*L4o 7*4 * *3£#©fijfftt 

H13 0 0) jnH*fe«tW»S3(Et^»tT, 7*<r 

[0 0 3 4] 

tf, >7v>f-4 y?mz 6 0 , 3 6 2) , n, 4 fciiH<3?r&<a£i£rtifcftiasfcfi 
ffiia3Efr*ffiffll-4^5& f **o ftf it Lt, ift/n^^ -f y~7v y t~ '< y -yw 

<D&mLxmw?z>zki>-?zz>o ztihvyv m#>&&3Mmmv( 
f 'a y ~f vy t 4 y < k es ? ftx&m ? *l «st y > £ i: 

[0 0 3 5] 

^fili, f'f ^^tf^*y^fA(0-I#ilBP (^!lx.tf, 13^)3 7 0, 372, 3 
7 4 , 3 7 6) fc«E#llLT, 7* ^ t&tiLKjy 7V > r -f V ^Sr1" % 
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TglfiLT, 7V.X*£«8 1 0<?)»»fMli*^tX*So aFHJfjtSJlfc^BtS 3 0 
f4, 4>7*)>t<( vrms 2 0K»M8LTES3irr^*o £R88 3 Ott, »St8 
4 0 fc3MM»-r*#- h 8 6 0 b1t&&&S 7 0 fc*#*H"**- h 8 6 2 tZG-f 

[0 0 3 6 ] 

>f, »#4fctt«#) *^ft*flei-cin*i-*o in«k5*8 4 ooe^ h>8 0 5ii, ft 

8 4 4 *, iDf*;St8 4 0*fc#- h 8 6 0 *^LT^8 3 0 
tr 0 ftft*ltli£Hl8 3 0*C>tH"C, ^fctttfx (fllxJf, Hl£). £#-r 8 6 2 £^L 
T*kX!fe&8 7 0fc#ffl3**o &v»-e, fx^-;^-/8 8 0> 8 8 2 Srfefil LTft 
ttX#8 4 4<9gM£#lk3-£, fcf* h> 8 0 5s&«*a*RLfc:&fc4*K ttftX#8 
4 4^£itSii:i:J:oT, -fV^U >r-f V^B5 8 2 0£7^X*^£8 1 OK 
n Ltttt£ 0 e*bV 8 0 5 *3I*RU ->xr AJ£#£&MS-£& fc&K, 

SOftll*flc8 4 4 **#»»9>f > 8 9 0 S-^LT5l^ai1-o &3c&§£8 7 0*S>©tf 

®8 2 0 £$-*P1-S 0 
[0 0 3 7 ] 

[34 14, A?->"ft;£;ftfc;< r'-r 7%lk<F>tz!b<nT 4 A^ffiI-^btSl4 0 0 OS!l<7) 
^Ili^^Sl^^to Htt4 0 0 fi, £«i (Wit if, f^^) £#t-£-fc^TLT 

>r^?*-f ^*4 0 0f4, ^-WfcStifc^rV 7 (flflxJf, 
) <D&*$)/Z:Rm£Zm&-t2>±.&M4 3 0 *^^24 3 5 Mt^o £#SM 0 5 
,'410fc*?A4 12, 4 14, 4 16 ( 4 7 A fi ^OH^fi^ ? V> 

) #±^14 3 0 £ J: tfT&SS 4 3 5£&jEfl:S-££o T&S4 3 514, *fk»Oj5< 
KffigStlT, ±^14 3 0t:|^^ot^r-^#/-X4 4 5*MS, 

-X4 4 5 fi, f-fX^ 4 8 0OlA)@4 8 2 K«^t4J:^ fJt6****lTV»* 0 ±£ 

atT&su 3 0, 4 3 5 (4, tok^ 1 & <t £>i£ 2 o-r >f-f yym*%-r& 0 

i<7)i"?li, ^2<^-r>7' I J>r'f>^ffi4 6 2<Dfri) i 7F% *l-CV>* 0 
[0 0 3 8 ] 

-*jW&Sfc*V>Ttt, $li3J:U ! i2^>7' i r/f^7I4 6 0, 4 6 214, kf 
37^faX-?47 0, 4 7 2 K<fco"C5e#§Kfiy#?*t"C£<9, :<?)7?faJ-? 
*«»lfij:0f»2©>f y? x ) >T4>7W4 6 0 , 4 6 2 *>*fHfr*!Wtp-r*o ±£MJ3 
4^14 3 0, 4 3 514, (H^*"f) £3EifcLT'f yfVVT 

4 *trm*r4 a 8 o tcjf L#»t4<on^ffl$*Ls«^tt#&tsfmffl^iDffi^^ 

H1P4 5 0 , 4 5 2 £#1- So T£S4 3 5«£jM*£»t^> KWM 4 OO+'MM 9 
0I4, ±T<7>&3!4 3 0, 4 3 5 KEIlSJ'lfc'f >7 ,| J>fr/^ffi4 6 0, 4 6 2 
11#te*S*LTV»* 0 ^M*#^^Ol-^Ti:, ^*fcS»tv> KV;M 4 0 f4, 

[0 0 3 9 ] 

g*4 0 0*l^tf^^ 4 8 0 £#§-£:b*LT-r >7'J >r-f >^1"?>^&^- 
^Jfc^jifciS^Tti, X* 4 8 0 14, v> KI//U4 4 0 O^-^ft^ 4 5 
©±fc (09x.tf, n#y hifcliP&P£fifcJ:oT) t£§StiT, T#S4 3 5(0^2 

<n><{ v-fv >t4 yym* 6 2o_h;fr, 1 o o ofrv>&-4 ±£S4 3 oil, 

7*4 X* 4 8 0 JfcfcfflUT, >yj Vt4 >rmi 6 0, 4 6 2 Kft LTtett@5e£ it 
& 0 ±^MtT#M4 3 0, 4 3 StffflCZ fU^48 O^t-tfiA 1 , ±£M£:T 
M4 3 0, 4 3 5WP4>& (^14 0 0 0) ZV>®$LmKi3^~Z 2 ftX^K 

v^> fcfa:ii#fe-fr?*L*o ^-e, -4 yfv >t4 yymi 6 o, 4 6 2«Tt^4^i 
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ifhhio mmt, M&M^mmaA 5 0, 4 5 2 Testis,, ^-/yj^f-f 

Vr^f >^®=Srr , >f^^ 4 8 0 'J T-Sirjo^ JDI1"& £ i: ■£><> 
[0 0 4 0 ] 

1351*, 7n-f t-bOfl^ '*f-y4k2iHZ*74 7$i&%<D£Wl&)74 
tif^©-^t/TKLTV^ 0 £<7)^i£-C{±, 7Uy^5 1 0T% ±£g3t*-n±£ 

74 79*4 yfV yr4 ^®<0±;£fc#±$*?>o yny^ 5 3 0f, 

XU Vf^ V^BBO+^*I^^^M^-*?*f*o 
[0 0 4 1 ] 

7D-ft-h«)ilt, ^-WtSJlfc*^ TfJIffl^iKf-f 79%L 

*4 y-fv >T4 yyfc<o}L-fiK®Mz^z>o ^n^ 6 3 0t, 74 79<r>m.ii\ & 
m-ty h<o±^m^^ii^fHin^M^^y Yv^vmivT auk 

#lisJ:tf#2<&r-/<fjv--Xg|S#li, 7*-f X * |*3#££rt Lt\ »1 
> ^2<o?gjM*S»tv> vvfrkj vX'j y-T4 yjrftv>ii'M6Lk%mtiHZ-iiL%&tn£-r 

[0 0 4 2 ] 
[0 0 4 3 ] 

w 1 ] a* - >ft siit:* 74 7»&m<D*£Wi74 7 9 wm 
[® 2 ] A9-y\\>*titz* 74 7&m<r>£W}74 77tiLm&to*mw<r)-%m%nz 

[0 3] r*9 — yit 9flfc*74 7&&H<7>*gW)74 7 9 #E#*>-£36fi*>J3!«>*JfiB 
[12 4] rc * - yit 2*itz*74 7§&m<0*£W}7 4 7 9 $LW.&b^W<DM<D%Mft 
[05] **-yfc*i(i1z*74 7mkm<074 7trVLtob*y*0>-l3m*7fi-r. 7D- 
[H6] rt*-y%%*liz*74 7&7km<D74 7trVLW.&b^V>$}<7)*&**t, 70 

[H7] &mv>±-%z%±Ltz'( y-rvy t4 y ym<n-%n : &M<om® (a) t&m 

<0±.%Z% it L >X'J >r<r v^non^jfe^lottiBIB (B) T&So 
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